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Spray Tube for Endoscope 

Japanese Laid-open Patent No. Sho-57-17635 

Laid open on: January 29, 1982 

Application No. Sho-55-93041 

Filed on: July 8, 1980 

Inventor: Yasuhiko OMAGE 

Applicant: Olympus Optical Co., Ltd. 

Patent Attorney: Takehiko SUZUE, et al. 

-SPECIFICATION 

1 . TITLE OF THE INVENTION 
Spray Tube for Endoscope 

2. WHAT IS CLAIMED IS; 

A spray tube for an endoscope comprising, a liquid supply 
tube which can be into a channel of an endoscope, a front end 
component which is provided at the front end of this liquid 
supply tube and has a spout hole at the front end, a liquid 
flow changer which is disposed inside the front end component 
and has a spiral groove at the circumferential surface for 
supplying a whirling flow to the spout hole, and a liquid flow 
guide which is provided at the front end of the liquid flow 
changer so as to be coaxial with the center axis of the spout 
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hole, and whose front end part reaches the center part inside 
the spout hole of the front end component, 
3 . DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a spray tube for an 
endoscope which sprays a coloring liquid to an affected portion 
inside a body cavity through an endoscope. 

There are various forms of observation through endoscopes, 
and among them, there is a form in that an affected portion 
is colored and the colored condition is observed through an 
endoscope. 

In this form, in many cases, a spray tube is inserted into 
a forceps insertion channel of an endoscope and then a coloring 
liquid is sprayed to an affected portion through the spray tube, 
and this form can be said effective in order to clearly observe 
the condition of the affected portion in fine detail. 

Mostly, a spray tube to be used for such a kind of observation 
is basically arranged so that a front end component having a 
parallel or tapered spout hole at the front end of a liquid 
supply tube is provided, and inside this front end component, 
a liquid flow changer which forms a whirling flow is provided. 
A typical example is shown in Fig. 1. In the figure, a is the 
liquid supply tube, b is the front end component, c is the spout 
hole, and d is the liquid flow changer having a spiral groove 
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e at the circumferential surface • 

As a form of spraying of the spray tube thus arranged , by 
pressure-injecting a coloring liquid from the liquid supply 
tube a, for example , the coloring liquid becomes a whirling 
flow when passing through the spiral groove e, this whirling 
liquid is spouted from the spout hole e, whereby spraying of 
the coloring liquid is achieved. 

However, in the form of spraying based on a whirling flow 
of the liquid, due to the centrifugal force of the whirling 
flow, the liquid to be spouted from the spout hole e is spouted 
so as to concentrate in the peripheral directions as shown in 
Fig. 2, that is, most of the liquid is sprayed so as to 
concentrate at the peripheral portions in the spraying range, 
so that the liquid is hardly sprayed in the spraying range near 
the extended line of the center axis of the spout hole e, that 
is, a void center occurs, and therefore, spraying cannot be 
performed in an excellent manner at a time. 

The present invention is made in view of the above 
circumstances, and the object thereof is to provide a spray 
tube for an endoscope which can evenly spray a liquid over the 
entirety of a wide spraying range in one liquid spraying 
process . ' . ■ 

Hereinafter, an embodiment of the invention shall be 
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described with reference to Fig, 3. In the figure, 1 is a soft 
tube which is a liquid supply tube of spray tube 2 for an 
endoscope, and at the rear end part of the soft tube 1', 
connection mouthpiece 4 is provided for connection. An 
unillustrated syringe is inserted into the connection 
mouthpiece 4, whereby a liquid, for example, a coloring liquid 
is supplied toward the front end of the soft tube 1 . On the 
other hand, 5 in the figure is a front end component having 
a tapered spout hole 6 at the tip, and inside the front end 
component 5, housing chamber 7 is formed. Inside this housing 
chamber 7 , screw unit 9 which is a liquid flow changer having 
spiral groove 8 at the circumferential surface is disposed, 
and inside this unit, flow passage 9a communicating with the 
spiral groove 8 and the spout hole 6 is formed. The opening 
side at the rear end of the front end component 5 is attached 
to the front end of the soft tube 1 to comprise the front end 
part of the spray tube 2. Needless to say, the flow passage 
9a communicates with the connection mouthpiece 4 through the 
inner cavity of the soft tube 1 . 

Needle body 10 which is a liquid guide is provided at the 
front end of the screw unit 9 of the spray tube 2 thus arranged. 
This needle body 10 is arranged so as to have an outer diameter 
thinner than the inner diameter of the spout hole 6, and 



-4- 



attached in a coaxial manner with the center axis of the spout 
hole 6, and the front end of the needle body reaches inside 
the spout hole 6. In addition, needless to say, the length of 
the needle body 10 is set so that the front end of the needle 
body reaches inside the spout hole 6. 

For example, in the case where an affected portion inside 
a body cavity is colored by using the spray tube 2 thus arranged, 
the spray tube 2 is inserted and set from the forceps insertion 
channel of an endoscope inserted into the body cavity. Then, 
the syringe housing a coloring liquid is connected to the 
connection mouthpiece 4, and the coloring liquid is fed from 
this syringe, whereby the liquid is supplied to the inner cavity 
of the soft tube 1, and furthermore, provided with a whirling 
power at the stage of passing through the spiral groove 8 to 
become a whirling flow, and reaches the spout hole 6. 

Thus, the coloring liquid which has reached near the inner 
circumferential surface 6a side of the spout hole 6 is radially 
spouted along the inner circumferential surface 6a due to the 
centrifugal force of the whirl, while the coloring liquid which 
has reached near the needle body 10 side at which the 
centrifugal force is weak is guided and radially spouted along 
the outer circumferential surface of the needle body 10, that 
is, the Coanda effect is generated, whereby the coloring liquid 
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is evenly sprayed over the entirety of the spraying range of 
the affected portion. 

Therefore, spraying over the entirety of a wide spraying 
range can be performed in one coloring liquid spraying process . 

The invention is not limited to the abovementioned 
embodiment. For example , although the liquid flow guide is 
comprised of a needle body in the abovementioned embodiment , 
since the liquid flow guide has a function for guiding a liquid 
flow toward the center axis direction of the spout hole when 
reaching the spout hole, even if the liquid flow guide is not 
formed in a needle shape, but formed in a columnar shape, a 
prism shape, or formed of a stranded wire, the guide can show 
the same effect as in the abovementioned embodiment. 

Needless to say, the number of threads of the spiral groove 
of the screw unit in the abovementioned embodiment can be single 
or plural. 

Furthermore, in the abovementioned embodiment, the spout 
hole is formed in a tapered shape having a flat portion, however, 
the shape of the spout hole is not limited, and it can be 
arranged so as to be only tapered. 

As described above, according to the invention, since a 
liquid flow guide is provided at the front end of, the liquid 
flow changer, which is provided inside the front end component, 
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so as to be coaxial with the center axis of the spout hole and 
reach the center of the spout hole at the front end, as a liquid 
spouting form, a liquid reaching outside the spout hole is 
radially spouted along the inner surface of the spout hole by 
a centrifugal force of a whirl , while a liquid reaching the 
vicinity of the liquid flow guide side at which the centrifugal 
force is weak is guided and radially spouted along the outer 
side surface of the liquid flow guide, whereby a phenomenon 
called the Coanda effect is generated, and the liquid is evenly 
sprayed over the entirety of a spraying range. 

Therefore, even spraying over the entirety of a wide spraying 
range can be performed in one liquid spraying process. 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side sectional view showing the prior-art spray 
tube, Fig. 2 is a drawing showing the spraying condition of 
the prior-art spray tube, Fig. 3 is a side view including a 
partial section of an embodiment of the invention, and Fig. 
4 is a drawing showing the spraying condition of the same 
embodiment. 

1 -•■ soft tube (liquid supply tube) , 5 ••• front end component, 
9"- screw unit (liquid flow changer ) , 10 ••■ needle body (liquid 
flow guide) , 
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Procedure amendment (Voluntary) 

Date: October 7, 1980 
To: Mr. Haruki SHIMADA, Commissioner of Japanese Patent Office 

1. Indication of case: 

Patent application No. Sho-55-93041 

2. Title of invention: 
Spray Tube for Endoscope 

3 . Person in charge of amendment 
Relationship with the case: Patent applicant 

(037) Olympus Optical Co., Ltd. 

4 . Patent attorney 

Address: Dai-17 Mori Bldg., 26-5, Tranomon 1-chome, 

Minato-ku, Tokyo 105 

Telephone No. 03(502)3181 (main) 
Name: (5847) Takehiko Suzue, Attorney 

5. Voluntary amendment 

6. Object of amendment 
Specification 

7 . Details of amendment 

"a liquid supply tube which can be into" on the 16th line of 
page 1 of the specification is amended to "a liquid supply tube 
which can be inserted into". 
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